European Patent Office 
Office europeen ties brevets 



EP 0 952 513 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

27.10.1999 Bulletin 1999/43 


(51) Intel. 6 : G06F3/12 


(21) Application number; 93118576.2 




(22) Date ot filing: 01.10.1998 




(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FRGB GR IE IT LI LU 
NIC NLPTSE 

Designated Extension States: 
ALLTLVMKROSI 


(72) Inventors: 
■ White, Craig R. 

Eagle, ID 8361 6 (US) 
• Albright, Shivaun 
RoekiIn,CA 95677 (US) 


(30) Priority: 24.04.1998 US 66038 

(71) Applicant: 

Hewlett-Packard Company 
Palo Alto, California 94304 (US) 


(74) Representative: 

Schoppe, Fritz, Dlpl.-lng. 
Schoppe, Zlmmermann & Stackeler 
Patentanwalte 
Postfach71 08 67 
81458 Munchen (DE) 



(54) Automatic configuration of a network printer 

(57) A meihod of configuring a peripheral device 
(30) on a network (10) without user intervention 
includes a server node (£0) receiving identification data 
(130) for identifying the peripheral device on the net- 
work and, if the peripheral device is a new device (135) 
on In e network or a driver for the peripheral device is not 
registered (145) on the server node, the server node 
self-installing the driver (160) for the peripheral device. 
As such, newly connected peripheral devices are auto- 
matically seen an a network and a driver for the periph- 
eral device is automatically configured on a print server 
without any user intervention. Additionally, a communi- 
cation port and queue for ihe device are also automati- 
cally created (175,185). Moreover, device 
configurations are dynamically and automatically 
updated (190,192,195) on the print server for consist- 
ent, accurate network information. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates in general to network 
communications and, more particularly, to enabling net- 
work peripheral devices such as printers to be automat- 
ically configured without user intervention upon 
connection to a network. 

BACKGROUND OF THE INVENTION 

[0002] Enabling a user to employ a newly added 
printer over a network is often a complex task. At an 
overview level, initial set-up in current network environ- 
ments generally requires the creation of print queues, 
printer objects and print servers. Then, such queues, 
objects and print servers must be properly linked and 
configured. Then, to send a prim job to the network 
printer, the client processor usually directs the print jab 
to a network queue on the print server, and then the 
print server processes the job from the queue and 
sends it to the printer. 

[0003] More specifically, adding a printer to a network 
environment is, conventionally, no small task, it requires 
a series of installation and configuration steps that are 
generally performed either by a user or a network 
administrator or both in cooperation with each other. 
Namely, the printer requires specific configuration steps 
to be performed and parameters to be applied for suc- 
cessful operation on the network, as also does any 
computer (client processor) on the network that will be 
sending data to the printer. For example, typically, a 
vendor's configuration application program must beexe- 
cuted on a client computer to identify the new printer 
(device) to be used on the network. Once the new 
printer is iuwitilim) from a list of devices presented by 
the vendor's configuration application, then the conf igu- 



eters for that new device. The configuration parameters 
are very specific to the device being added and to the 
client computer and network over which communication 
occurs. 

[0004] Additionally, a print server must be configured 
to enable use of the newly added printer on the network. 
Conventionally, the print server manages and monitors 
use of the printer relative to all client computers on the 
network, and all client computers access the printer via 
the print server. Accordingly, the print server must also 
be configured, in addition to the client computer, to ena- 
ble use of the printer over the network This includes, 
typically, a vendor's configuration application also being 
executed on the print server for thai printer. 
[0OOSI In addition to a vendor's configuration applica- 
tion being executed to install and configure the printer 
on the print server, the network operating system must 
also execute its configuration routines on the print 
server in order to configure and enable the printer tor 



the network via the print server. This often includes 
identifying appropriate printer files, registering the 
printer with the spooling system, establishing printer 
queues and printer ports, and defining client processor 

s network share-access rights to ttie printer. Unfortu- 
nately, the vendor configuration application and the net- 
work operating system configuration routines are 
generally not integrated, and must also be accessed 
directly from the print server Itself. Thus, a network 

to administrator conventionally manually initiates this soft- 
ware configuration process for the newly added printer 
from the print server itself, 

[0006] While such a conventional network printer con- 
figuration system and method works well, when prop- 
is erly configured, it is more complex and cumbersome 
than what most users care to engage in. In addition, if 
the installation or configuration doesn't work quite right, 
troubleshooting can be both difficult and time-consum- 
ing. 

20 [0007] Accordingly, an object of the present invention 
is to enable a peripheral device, such as a printer, to be 
automatically configured without user intervention upon 
connection to a network 

25 SUMMARY OF THE INVENTION 

[0008] According to principles of the present invention 
in a preferred embodiment, a method of configuring a 
peripheral device on a network without user intervention 

ao includes the server node receiving identification data tor 
identifying the peripheral device on the network and, if 
the peripheral device is a new device on the network or 
a driver for the peripheral device is not registered on the 
server node, the server node self-installing the driver for 

as the peripheral device. 

[0009] Thus, newly connected peripheral devices are 
automatically seen on a network and a driver tor the 
peripheral device Is automatically configured on a 
server node without any user intervention. Additionally, 

40 a communication port and queue for the device are also 
automatically created. Moreover, device configurations 
are dynamically and automatically updated on the 
server for consistent, accurate network information. 
[001 0] Other objects, advantages, and capabilities of 

4S the present invention will become more apparent as the 
description proceeds. 

DESCRIPTION OF THE DRAWINGS 

so 10011] 

FIG. i is a Mock diagram of a communication net- 
work and attached devices and includes the 
present invention for automatically configuring a 
55 network printer. 

FIGs. 2-3 are flow charts depicting a preferred 
method of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0012] FIG. 1 is a high level block diagram of a com- 
munication network 1 0 and attached devices including a 
client processor 15, print server 20, DHCP server 25, 
and network printer 30. The present invention is 
described in the context of communication network 10 
being a conventional TCP/IP network. !n the diagram, 
network 1 0 is illustrated as directional arrows to repre- 
sent the TCP/IP communication inks and data flow 
paths between each of the devices over the network in 
association with the present invention. The present 
invention is further>described herein in the context of cli- 
ent processor 15, print server 20 and DHCP server 35 
employing the Windows or Windows NT® operating 
system produced by Microsoft Corporation. However, 
the present invention is also applicable to other net- 
working environments and operating systems. Addition- 
ally, although a laser printer 30 is disclosed herein lor 
purposes of discussion, it is understood that it is merely 
exemplary and that the present invention is equally 
applicable to other network peripheral devices, includ- 
ing ink jet printers, digital copiers, facsimile machines, 
etc. Moreover, each device 15, 20 and 25 includes a 
conventional network input/output (I/O) card for ena- 
cting communications with network 10. Printer 30 also 
includes a "conventional" network WD card for general 
network communications purposes, but it is modified 
per the present invention as will be discussed hereafter. 
[0013] Print server 20 includes device cache memory 
35, spooling system 40. and port monitor 42 as conven- 
tional in the art. Client processor 1 5 includes application 
software 45 as conventional in the art for sending a print 
job to printer 30. DHCP server 25 is a Dynamic Host 
Configuration Protocol (DHCP) server that holds 
TCP/IP configuration parameters available for printer 30 
and/or other devices to be configured on network 10. 
DHCP server 25 Is shown and discussed as a device 
that is physically separate from print server 20 for clarity 
of discussion and illustration. However, DHCP server 25 
and print server 20 may be a single device having the 
separate functionalities combined therein. 
[0014] Overall, ihe present invention enables printer 
30 to be automatically configured on network 1 0 for use 
by client processor 15 after it (the printer) is physically 
connected to the network by a user. Specifically, "net- 
work plug and play" software 50 depicts a key compo- 
nent of the present invention and resides in a memory 
on print server 20. A coexisting "network plug and play" 
module 55 resides (as firmware) on the network I/O 
card in printer 30. Thus, the network I/O card on printer 
30 is modified from a conventional network I/O card in 
that it includes the "n etwork plug and play" module 55 of 
the present invention. These software routines (50,55) 
execute and interact to arable the automatic configura- 
tion of printer 20 without any user in 
printer is connected to the network. 
[001 5] Referring now to FIGs. 2-3 (i 
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FIG. 1), a flow chart describes the functionality and a 
preferred method of the present invention. First. 105 
(FIG. 2), printer 30 is connected to the network 10 and 
turned on. Upon power up, printer 30 (module 55) 

s issues a DHCP request packet 110 over network 10. 
DHCP server 25 responds with a DHCP reply packet 
115 that contains the available TCP/IP configuration 
parameters for printer 3D. Upon receiving those TCP/IP 
configuration parameters 120, printer 30 sets Its mem- 

m ory configuration to reflect the parameters received. 
The printer now has its TCP/IP address. 
[0016] Next, 125, modute 55 of printer 30 sands a 
Service Location Protocol (SLP) reply packet using IP 
multicast over network 10. This SLP reply packet serves 

15 as an announcement that the printer is up and running 
on the network. The SLP reply packet contains informa- 
tion specific to printer 30. including the printer's hard- 
ware (network I/O caid) address, TCP/IP address, 
printer model name, network I/O card name, and 

w TCP/IP hostname. 

[0017] When "network plug and play" service 50 
receives the SLP packet data 130, it initiates a search of 
device cache 35 on print server 20 to determine 
whether printer 30 (as identified in the SLP reply packet 

ss data) is a new device on the network If printer 30 is a 
new device 135 on the network (i.e., there is not an 
entry for printer 30 in cache 35), then it is added as a 
new entry 140 to cache 35. Additionally, and impor- 
tantly, after adding printer 30 as a new entry to cache 

w 35, "network plug and play" service 50 then installs the 
appropriate print driver for printer 35 onto printer server 
20 based on the printer model provided in the SLP reply 

[0018] Automatically installing the appropriate print 

35 driver includes communicating 1 45 (FIG. 3) with spool- 
ing system 40 to see if the appropriate print driver is 
already registered therein. H it is not, the inuiallatian 
sourcB (location) of the network operating system is 
determined 150 (i.e., from a saved location in the Win- 

to dows and Windows NT operating systems) and then 
that installation source (ie., local or remote disk drive) is 
accessed in an attempt to automatically obtain the print 
driver. If the original disk thatwas used to install the net- 
work operating system is available at the source loca- 

ts tion 155 (i.e., in the drive), then the appropriate print 
driver for printer 30 is accessed 160 and registered with 
spooling system 40, Thus, the print driver installation is 
completely automated by "network plug and play" soft- 
ware 50, 55 of the present invention. 

si? [0019] Only H ihe original disk does not exist at the 
determined source location 150, 15S will a user be 
prompted far Input 165 to Identify the location of the 
installation disk. However, this prompting only occurs 
once because Ihe "network plug and play" module sub- 

55 sequently stores 1 70 the user input source location. As 
such, upon a next attempt to install another printer, the 
newly identified installation location is automatically 
accessed for obtaining the appropriate print driver. 
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Then, only if the installation disk is not in that location 
will another prompt occur for user input to identify a new 
installation location. 

[0020] Subsequent to accessing the print driver 150, 
155, 160 and registering it with spooling system 40, s 
"network plug and play" software 50 then creates a 
communication port 175 on print server 20 using the 
hostname from the SLP reply packet or a generated 
port name based on the hardware address of the 
device. Additionally, a print queue is created 180 on 10 
print server 20 using a unique name based on the 
model name of printer 30 [supplied in the SLP reply 
packet). The print queue is then designated with net- 
work share access rights 1 80 so client processor 15 can 
use printer 30 over network 1 0. w 
[0021 ] Finally, after basic communication and config- 
uration parameters have been established, "network 
plug and play" software 50 then queries printer 30 for 
additional attribute information 185, such as how much 
memory the printer has, text describing the printer, so 
number of trays, print resolution, etc. This information is 
then sent to spooling system 40 to allow client proces- 
sor 15 to locate printer 30 based on such attributes. At 
this point, client processor 15 is now able to send print 
data to printer 30 via print server 20. 25 
[0022] Referring back now for a moment to the deter- 
mination 130, 135 (FIG. 2) of whether an entry already 
exists for printer 30 in cache 35, if an entry exists {i.e., 
the printer is not a new device on the network), then no 
change is made in cache 35. However, if some conftgu- so 
ration parameters have changed 190 tor printer 30 (as 
detected in the SLP reply packet information), hul the 
printer model has not changed 1 92, then the spooler 40 
configuration parameters are adjusted accordingly 195. 
For example, if an IIP address for printer 30 has ss 
changed, then the port address in spooling system 40 is 
modified accorrJmgly. 

[0023] On the other hand, if the printer model has 
changed 192, then a determination is made 145 (FIG. 
3) as to whether the print driver for that new (changed) « 
model is already registered in the spooler. If the driver 
for the changed model is not already registered 145, 
then steps are taken 150, 155, 160 to access and install 
the appropriate driver (as previously discussed). If the 
driver is already registered 145, then we simply ensure 4s 
that a proper communication port 175 and print queue 
1 80 are created, and we verify attribute information 1 85. 
[0024] In either case, whether certain printer parame- 
ters are noted to have changed, or whether the printer 
model itself has changed, these processes discussed bo 
for capturing the changes represent a unique, dynamic 
updating capability of the present invention for automat- 
ically maintaining accurate network information for 
printer 30 on print server 20 without any user interven- 
tton. ss 
[0025] Advantageously, the present invention enables 
new peripheral devices (such as printer 30) to be auto- 
matically seen on a network with the only user input 



requirement being to physicaBy connect the printer to 
the network Importantly, the printer driver is automati- 
cally configured on print server 20 without any user 
intervention, the port and queue for the printer are like- 
wise automatically created, and printer configurations 
are dynamically and automatically updated for consist- 
ent, accurate network information. 
[0026] In summary, the present invention provides an 
automatic configuration of a network peripheral device 
without user intervention. It will bs obvious to one of 
ordinary skill in the art that the present Invention is eas- 
ily implemented utilizing any of a variety of components 
and tools existing in the art. Moreover, while the present 
invention has been described by reference to specific 
embodiments, it will be apparent that other alternative 
embodiments and methods of implementation or modi- 
fication may be employed without departing from the 
true spirit and scope of the invention. 

Claims 

1 . A method of corrf igurirsg a peripheral device (30) an 
a network (10) without user intervention. Ihe net- 
work having a server node (20) connected thereto, 
the method comprising: 

(a) the server node (20) receiving identification 
data (130) for identifying the peripheral device 
(30) on the network (10); and, 

(b) upon detecting the received identification 
data, the server node self-installing a driver 
(160) for the peripheral device if the driver is 
not already installed (145) on the server node 
(20). 

2. The method of claim 1 wherein the peripheral 
device (30) is selected from a printing device, digital 
copying device, or facsimile device. 

3. The method of claim 1 or 2 wherein the step of self- 
installing the driver (160) includes accessing a 
driver file for the peripheral device and registering 
the driver file with the server node. 

4. The method of claim 3 wherein accessing the driver 
file includes accessing a storage device (150,155) 
identified from a memory location in the server 
node (20), the storage device being identified as a 
source from which the server node was network 
enable! 

5. The method of claim 1,2, 3 or 4 wherein the periph- 
eral device is a printer (30) and wherein the step of 
self-installing the driver (160) includes registering 
the peripheral device wiih a spooling system asso- 
ciated with the server node. 

B, The method of claim 1 , 2, 3, 4 or 5 further including, 
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upon detecting the received identification data, the 
server noda (20) self-creating a communication line 
(175,180) to the peripheral device. 

7. The method of claim 1 , 2, 3, 4, 5 or 6 wherein the s 
identification data is received (130) by the periph- 
eral device (30) having broadcast (125) the identifi- 
cation data over the network (10). 

8. The method of claim 1, 2, 3, 4, 5, 6 or 7 further 10 
including the server node (20) self-modifying 
(190,192,195) to embody changed configuration 
parameters of the peripheral device as identified 
from the received identification data. 

15 

a An apparatus (30,55) for configuring a peripheral 
device (30) on a network (10) without user interven- 
tion, the network having a server node (20) con- 
nected thereto, the apparatus comprising: 

20 

(a) means (50.55) for enabling the server node 
(20) to receive identification dab (1 30) for iden- 
tifying the peripheral device (30) on the net- 
work (10); and, 

(b) means (50,55) for enabling the server node ss 
(20) to aetf-inetall a driver (160) for the periph- 
eral device (30) upon detecting the received 
identification data. 

10. The apparatus of claim S further including means so 
for enabling the server node (20) to sell-modify 
(190,192,195) to embody changed configuration 
parameters of the peripheral device (30) as identi- 
fied from the received identification data. 
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FIG. 2 



CONNECT PRINTER TO NETWORK 
AND POWER UP 



PRINTER ISSUES DHCP REQUEST 
PACKET OVER NETWORK 



DHCP SERVER RESPONDS WITH 
REPLY PACKET 



PRINTER RECEIVES REPLY PACKET 
AND SETS TCP/IP CONFIGURATION 



PRINTER SENDS SLP REPLY PACKET 
OVER NETWORK 



PRINT SERVER RECEIVES REPLY 
PACKET AND SEARCHES CACHE 
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FIG. 3 
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PROMPT USER FOR 
DRIVER INSTALLATION SOURCE 



STORE INSTALLATION SOURCE 
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DETERMINE NETWORK OPERATING 

SYSTEM INSTALLATION SOURCE 
AND ACCESS IT 




ACCESS PRINT DRIVER AND 
REGISTER WITH SPOOLER 
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CREATE COMMUNICATION PORT 



CREATE PRINT QUEUE AND 
ESTABLISH SHARE ACCESS 



^— 18 5 



QUERY PRINTER 
FOR ATTRIBUTE INFORMATION 
AND UPDATE SPOOLER 
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